Background: The endoscopic use of argon plasma coagulation (APC) to achieve hemostasis for upper gastrointestinal tumor bleeding (UGITB) has not been adequately evaluated in controlled trials. This study aimed to evaluate the efficacy of APC for the treatment of upper gastrointestinal bleeding from malignant lesions. Methods: Between January and September 2011, all patients with UGITB underwent high-potency APC therapy (up to 70 Watts). This group was compared with a historical cohort of patients admitted between January and December 2010, when the endoscopic treatment of bleeding malignancies was not routinely performed. Patients were stratified into two categories, grouping the Eastern Cooperative Oncology Group (ECOG) performance status scale: Category I (ECOG 0-2) patients with a good clinical status and Category II (ECOG 3-4) patients with a poor clinical status. Results: Our study had 25 patients with UGITB whom underwent APC treatment and 28 patients whom received no endoscopic therapy. The clinical characteristics of the groups were similar, except for endoscopic active bleeding, which was more frequently detected in APC group. We had 15 patients in the APC group whom had active bleeding, and initial hemostasis was obtained in 11 of them (73.3%). In the control group, four patients had active bleeding. There were no differences in 30-day re-bleeding (33.3% in the APC group versus 14.3% in the control group; p ¼ 0.104) and 30-day mortality rates (20.8% in the APC group, versus 42.9% in the control group; p ¼ 0.091). When patients were categorized according to their ECOG status, we found that APC therapy had no impact in re-bleeding and mortality rates (Group I: APC versus no endoscopic treatment: re-bleeding p ¼ 0.412, mortality p ¼ 0.669; Group II: APC versus no endoscopic treatment: re-bleeding p ¼ 0.505, mortality p ¼ 0.580). Hematemesis and site of bleeding located at the esophagus or duodenum were associated with a higher 30-day mortality. Conclusions: Endoscopic hemostasis of UGITB with APC has no significant impact on 30-day re-bleeding and mortality rates, irrespective of patient performance status.
Introduction
Gastrointestinal tumor bleeding (GITB) is a challenging clinical situation, not only because of the poor overall clinical status of the patients, but also because endoscopic treatment of this condition is difficult and eventually not feasible.
Argon plasma coagulation (APC) is a well-established therapy for the treatment of non-variceal gastrointestinal bleeding; and is widely available as a simple, safe, fast and low-cost method. [1] [2] [3] [4] [5] While the efficacy of this method for patients with advanced neoplasms has been described, most studies focus on debulking to preserve luminal patency, rather than on the control of tumor bleeding. 6, 7 Kawamura et al. 8 described successful hemostasis of a bleeding gastrointestinal (GI) stromal tumor with APC, as a bridge to surgery. Akhtar et al. 7 reported using APC for the management of patients with esophageal and stomach neoplasms: Of five patients with gastric tumor bleeding, three achieved successful control of their bleeding. In addition to these anecdotal reports, no controlled trial has demonstrated APC efficacy thus far.
The purpose of this study was to evaluate the efficacy of APC for the treatment of bleeding from neoplasms of the upper GI tract, by comparing outcomes (successful hemostasis, re-bleeding rates and mortality) from APC-treated patients with a historical cohort whom received no treatment.
Methods
From January to September 2011, all patients with upper GI bleeding originating from malignancies of the GI tract (primary or metastatic) were selected for our study, according to a protocol approved by the review board of our institution.
Patients with upper GITB underwent high-potency APC hemostasis (Tu¨bingen, Germany). The procedures were performed at a referral center for cancer treatment (Cancer Institute, University of Sa˜o Paulo, Brazil). The endoscopic procedures were performed with standard Olympus endoscopes (GIF H180 and Q180; Olympus Co., Tokyo, Japan); under conscious sedation with midazolam, fentanyl and a small bolus of propofol, at the discretion of the attending endoscopist.
The diagnosis of tumor bleeding was made when active tumor bleeding was observed at endoscopy (pulsatile or oozing), or when coffee-ground stasis was observed in the stomach with bleeding stigmata visible in the tumor (clots or visible vessel) and no other source of bleeding detected. In the APC group, high-potency forced-mode APC (60-70 W, 1.5-2.0 L/min for esophageal and gastric lesions; and 40-50 W, 1.5 L/min for duodenal lesions; Erbe VIO 300D, Germany) was applied after careful evaluation and cleaning of the lesion, starting with the most obvious source of bleeding and then spreading the argon coagulation to the entire tumor surface ( Figure 1 ). Immediate hemostasis was defined when a complete stop to bleeding from the lesion was achieved. No follow-up endoscopy was scheduled. The patients were discharged according to clinical status, as determined by the attending physician.
The primary outcomes were re-bleeding and 30-day mortality rates. The results of the APC group were compared with a historical cohort of 28 patients (the control group) whom had received no endoscopic treatment, as treatment of GITB was not an established procedure in our department at that time (January to December 2010). The Eastern Cooperative Oncology Group (ECOG) scale was adopted to stratify patients' performance status. 9 Patients were classified into two categories:
1. Patients with good clinical status were classified as category I (ECOG 0-2); and 2. Patients with poor clinical status were classified as category II (ECOG 3-4).
Statistical analysis
Continuous variables were evaluated using Student's t test; and categorical variables were examined using the Pearson Chi-Square and Fisher exact tests, or a likelihood ratio. All of the statistical analyses were performed using SPSS version 18.0 (SPSS Inc., Chicago, IL, USA). A P value <0.05 was considered statistically significant.
Results
In our study, 25 patients with GITB received endoscopic APC therapy between January and September 2011, including 14 men and 11 women with a mean age of 57 years (range, 19-79 years). One patient was lost to follow-up and was excluded from the analysis. As a control, from January 2010 to December 2010 we also had 28 patients (22 men and 6 women, mean age 62 years, range 31-81 years) with GITB whom received no endoscopic therapy. The duration of follow-up for both groups was up to 27 months (mean 5.13; median 1.5).
The demographic characteristics of both APC and control groups were similar ( Table 1 ). The stomach was the most common site of bleeding for both the APC (58.3%) and control groups (57.1%). Active bleeding was more frequent in the APC group (62.5% versus 14.3%, p < 0.001), and immediate hemostasis was successfully obtained in 73.3% of those patients (11 out of 15). Additional treatment to achieve hemostasis was performed in nine patients of the APC group: Eight patients underwent hemostatic radiotherapy and one underwent surgical resection. Two of these patients died within 30 days post-operation. In the control group, additional treatment was given to eight patients: Six underwent hemostatic radiotherapy and two underwent surgical resection; and two of these patients died within 30 days post-intervention. The 30-day re-bleeding rates were similar in the APC and control groups (33.3% versus 14.3%; p ¼ 0.104). The 30-day mortality was higher in the control group; however, this difference was not statistically significant (20.8% APC versus 42.9% control; p ¼ 0.091). The APC treatment did not offer any advantage among patients with good performance; i.e. the Category I group (re-bleeding 33% APC group versus 18% in the control group, p ¼ 0.412; and also mortality 17% APC versus 35% in the control group, p ¼ 0.669) and similar findings in Category II patients with poor performance (re-bleeding 33% APC versus 9% in the control group, p ¼ 0.505; mortality 33% APC versus 55% in the control group, p ¼ 0.580). These results are summarized in Table 2 .
Risk factors for 30-day mortality are summarized in Table 3 . Hematemesis at presentation was significantly associated with higher 30-day mortality (p < 0.001). The organ site of bleeding seemed to have an influence in mortality (p ¼ 0.051). Patients with bleeding gastric neoplasms presented lower mortality, when compared to patients where the bleeding sites were located at the esophagus or duodenum.
Discussion
GI tumor bleeding is a challenging clinical condition with a high mortality rate. In a retrospective study, 10 our group identified 41 patients with bleeding from malignancies in the upper GI tract, seven of whom received endoscopic therapy with successful initial hemostasis in six (85.7%) of them. Mortality rates were high and did not differ between patients who received endoscopic treatment and those whom did not (43.9% versus 44.1%, p ¼ 0.677).
Bleeding from a neoplastic lesion is usually chronic and occurs diffusely on the surface of the tumor, rather than at a focal point. Given this fact, APC therapy is an attractive option because it can be applied over large surfaces. Furthermore, APC is widely available, easy to use and low cost; however, there is scarce data on the use of APC to control tumor bleeding. Akhtar et al. 7 report a series of 48 patients with esophagogastric cancer treated with APC. They used high-potency APC (70 W, 2.0 L/min) in five patients whom had bleeding, achieving successful initial hemostasis in three of the patients (60%). Wahab et al. 5 attempted hemostasis with APC and monopolar snare electrocoagulation in seven patients with rectosigmoid cancers presenting with tumor bleeding, with success in four patients (57%), without major complications.
The three most important factors influencing APC thermal impact are: the duration of application, the power setting and the probe-to-tissue distance. In order to take full advantage of APC therapy, we applied continuous high-power forced APC across the entire tumor surface, intending to reach as deep as we could into the tumor tissue. The initial success rate was 68.7%, which was comparable to the findings of previous studies. 6, 7 We used a second-generation APC, Erbe VIO 300D, with effectiveness reported to be 30-50% superior to the previous generation equipment. 3 Pulsed mode has been widely used because it produces more homogeneous, 'spray-like' ablation; however, the effect in deeper tissue layers is limited.
In a non-randomized study 11 comparing pulsed versus forced APC for diminishing of obstruction of esophageal, gastric and rectal tumors; the overall response rate was similar in both groups. The authors suggest that an optimal approach would be the combination of both modes: pulsed APC as a first-line therapy for the homogeneous and superficial ablation of large tumor areas, and then forced APC could be used to reach deeper tissue layers. 11 Despite the initial good results, the 30-day re-bleeding rate for patients who underwent APC was 33.3%, compared with 14.3% in the control group (p ¼ 0.104). This may have been partially attributable to the fact that the APC group presented with more active bleeding on initial endoscopy (62.5% versus 14.3%, p < 0.001); but one can also argue that APC could induce tissue injury, with subsequent re-bleeding. Additional therapy, i.e. hemostatic radiotherapy, was employed equally in both groups; thus, it probably did not influence the re-bleeding rates. These findings are in accordance with another study about the natural history of GI bleeding, due to tumors. 12 The authors retrospectively reviewed 106 patients with UGITB. Active bleeding was seen in 32 patients (30%). They applied various endoscopic therapies in 14 patients (ethanol injection, epinephrine injection, bipolar electrocoagulation, APC and combined therapies), achieving hemostasis in 12 of them (86%); however, all 18 patients whom did not receive endoscopic therapy also had hemostasis. Re-bleeding rates were equal between the patients who received endoscopic therapy and those whom did not (p ¼ 0.88). Upon multivariate analysis, only an age 60 years and hemodynamic instability were associated with re-bleeding.
The biology of neoplastic tissue may explain the tendency for a temporary effect of endoscopic hemostasis in bleeding neoplasms. Neoplasms present aberrant vascular growth and express neo-angiogenesis factors that might renders tissue more prone to bleeding. 13, 14 Although not statistically significant, the 30-day mortality rate was higher in the control group (70.6% versus 29.4%, p ¼ 0.091); however, this trend disappeared when patients were grouped according to their ECOG scale. As expected, the clinical finding of hematemesis was predictive of 30-day mortality. The higher mortality in patients with bleeding sites located in the esophagus and duodenum, compared to bleeding gastric neoplasms, may be explained by the fact that a bleeding esophageal neoplasm is usually related to the erosion of larger vessels, such as bronchial arteries, and duodenal bleeding is usually caused by invasive biliopancreatic cancer.
Endoscopic therapy of malignant lesions, either with APC, laser, heater probe or injection, is not an established treatment for tumor bleeding. 15 Currently, only small case series have been published without control groups and with re-bleeding rates ranging from 17% to 80%. [15] [16] [17] [18] Hemospray TM was recently introduced to the market as a therapeutic option for UGITB. 19 Chen et al. 20 report their preliminary experience with five cases of cancer-related GI hemorrhage with immediate hemostasis in all of their patients, and re-bleeding was observed in one patient. In another study, Hemospray TM was used in five patients with bleeding from upper GI malignancies, with immediate hemostasis achieved in all of the patients and recurrent bleeding at a 7-day follow-up in two patients. 21 Therefore, Hemospray TM appears to be an effective option for treating bleeding malignancies. Additional prospective studies are warranted, to validate this method.
This current study had some limitations. Although the APC group was a prospective cohort, the control group was a retrospective cohort whom had received no endoscopic therapy in the year before use of the APC protocol. These patients might have been biased by selection, because more efforts may have been done in patients with a better prognosis (including any kind of endoscopic therapy), leaving the patients with a poorer clinical condition in the control group. This might explain the trend toward decreased mortality in the APC group. Selection bias might also explain the trend toward more re-bleeding in the APC group, because there were fewer patients with active bleeding in the control group (patients with active bleeding in the historical group might have been elected to receive some endoscopic therapy). Also, this was a singlecenter study and the selection bias inherent to a tertiary care academic center may have influenced the results, which could limit the external validity of our findings. Finally, the number of patients included in this study was small, and it is possible that the study was underpowered to demonstrate a protective effect of APC treatment.
In conclusion, although initial hemostasis could be achieved with APC in patients with UGITB, this effect appeared to be temporary. APC therapy did not have an impact on 30-day re-bleeding and mortality rates. While endoscopic therapy has not been proven as an effective therapy, additional treatment such as hemostatic radiotherapy, angiography or even surgery should be considered in this clinical situation.
